CEL-IV is a C-type lectin isolated
The other C-type lectin from C. echinata is CEL-IV, which is a homotetramer of C-type
CRDs. This lectin shows Gal/GalNAcspecificity, especially for α-galactosides, whereas CEL-I and CEL-III show higher specificity for β-galactosides (9) . In general, Ctype CRDs contain carbohydrate-recognition motifs comprised of three amino acid residues, Gln-Pro-Asp (QPD) or Glu-Pro-Asn (EPN), which are considered to determine their galactoseor mannose-specificities, respectively (10) . In fact, CEL-I has a QPD motif in its carbohydrate-binding site (residues 3 101-103) in accordance with its Gal/GalNAcspecificity. On the other hand, CEL-IV has an EPN motif (residues 113-115), but shows galactose-specificity. Similar discrepancies concerning the carbohydrate-recognition motif and specificity have been observed in the case of the tunicate lectin TC14 (11) , which contains a Glu-Pro-Ser (EPS) motif, similar to EPN, but recognizes galactose residues.
In the present study, we determined the 
EXPERIMENTAL PROCEDURES

Purification of native CEL-IV-CEL-IV
was purified from C. echinata by affinity chromatography using carbohydrateimmobilized columns essentially as reported previously (9) . However, in this study, we used a column with raffinose (Gal1-6Glc1-2Fru)
as an immobilized carbohydrate for the initial separation of CEL-IV, because this lectin shows and processed using the CCP4 programs Scala and Truncate (14) . The data collection statistics are summarized in Table 1 .
Structure Determination and Refinement-
The crystal structure of CEL-IV was solved by the molecular replacement method using the C- values. were observed near this Ca 2+ ion. Therefore, the models of these carbohydrates were fitted with electron density maps, and further refinements were performed. The data collection and refinement statistics are shown in Table 1 . However, CEL-IV lacks a C2-C3 disulfide bond. This is also the case for CEL-I, suggesting that this disulfide bond is not necessarily required to maintain the CRD fold.
RESULTS AND DISCUSSION
Crystallization and Structure
Determination of CEL-IV-Crystallization
Overall Structure of CEL-IV-
CEL-I and CEL-IV contain additional disulfide bonds at C0-C0', which is characteristic of long-form CRDs (3). In the tetrameric structure of CEL-IV, the four subunits are further held together by interchain disulfide bonds among Cys1, Cys41, and Cys151 ( 
Interactions Between CEL-IV and Specific
Carbohydrates-Since Trp79 makes a stacking interaction with the hydrophobic face of the galactose residue, it was examined using the intrinsic fluorescence changes, which mostly arise from tryptophan residues in the protein. As shown in Fig. 9 , the changes were well approximated to the curves based on the 25 
